Serine proteinases of mast cell and leukocyte granules. A league of their own.
Serine proteinases are hydrolases that use serine's side chain hydroxyl group to attack and cleave internal peptide bonds in peptides and proteins. They reside in all mammalian tissues, including the lung and airway. As a group, they vary tremendously in form and target specificity and have a vast repertoire of functions, many of which are critical for life. A subset of these proteinases is expressed primarily in the cytosolic granules of leukocytes from bone marrow, including mast cells. Examples are elastase-related proteinases and cathepsin G of monocytes and neutrophils, the many "granzymes" of cytotoxic T lymphocytes and natural killer (NK) cells, and the tryptases and chymases of mast cells. The pace of discovery and characterization of these granule-associated serine proteinases, fueled by technical advances in molecular biology, has accelerated rapidly in the past few years. Progress has been made in assigning possible functions to individual proteinases. However, the burgeoning numbers of these enzymes; their cell, tissue and species-dependent differences in expression; and their variety of action in vitro (despite, in many cases, shared modes of activation and recent divergence in protein evolution) have vexed and challenged those of us who are anxious to establish their roles in mammalian biology. Certainly, much remains to be discovered and clarified. The purpose of this overview is to capture the state of the art in this field, stressing the similarities as well as the differences among individual granule-associated proteinases and focusing particularly on those enzymes likely to be important in the human lung and airways.